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An Extract ofMr.lhzc Newton's Letter, written t& the VublU 
fher from Cambridge April 3. 1 673. concerning the Number 
of Colors, and the Necejftiy of mixing them all for the pro- 
duction rfj/'White 5 at alfo touching the Caufe why a PiUure cafl 
by Gla/fes into a darknedroom appear sfo diflinSt notwithstand- 
ing its Irregular refraUion : (Which Letter ', being an Imme- 
diatanfwer to that fromPms, printed N*.g6*p,6o86* ofthefi 
Traits jhould alfo, if it had not been miflaid, have immedi- 
ately followed the (amej) 

IT feeras to me,that N. takes an improper way of examining 
the nature of Colors^hhi\ he proceeds upon compounding 
thofe that are already compounded ; as he doth in the former 
part of his Letter* Perhaps he would fooncr fatisfie himfelf 
by refolding Light into Colors^ as far as may be done by Art, 
and then by examining the properties of thofe coiurs apart, 
and afterwards by trying theeffefts of re-conjoiong two or 
more or all of thofe; andlaftly, by feparating them ag*;n to 
examine, what changes that re*conjun&ion had wrought m 
them. This,! eonfefs, will prove a tedious and difficult ta-k 
to do it as it ought to be done; but I could not be fatnfijd, 
till I had gone through it. However,! only propound ir 3 and 
leave every man to his own method. 

As to the Contents of his Letter,! conceive>my former An- 
fwer to theg>u<ere about the Number of Colors is fufficienr, which 
was to this ctfeft 3 That all Colors cannot pra&ically be deri- 
ved out of the Yellow and Blew, and confequently that thofe 
Uypothefes are groundless which imply they may. If you ask, 
What colors cannot be derived out of yellow and blew} \ an- 
fwer^none ofall thofe which 1 defio'd to be Original 5 and if 
he can fiiew by experiment,how they may.I will acknowledge 
my felt in an error. Nor is it eafier to frame an Hjpoihejis by 
afluming only two Original colors rather than an indefinit 
variety 5 unlefsit be eafier to fuppofe 3 that there are but two 
figures^lizcs and degrees of velocity or force of the iEihereal 
corpufcles or polfes 5 rathtr than indefiok variety ^ which cer- 
tainly would be a harfhfuppofinoo. No man wonders at the 
iodefiou variety of Waves of the Sca^or of fands on the* fhcjre^ 
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but, were they all but two fizcs 3 it would be a very puzling 
phenomenon. And I (hould think it as unaccountable, if the 
feveral parts or corpufclesj of which a fhining body confifte, 
which tnuft be fuppos'd of various figures, (izes and aaotions* 
{hould imprcls but two forts of motion on the adjacent ./Ethe- 
real medium^ or any other way beget but two forts of Kays. 
But to examinc,how Colors may be cxphm'd hypothetical/? ,h 
befides my purpofe. I never intended to (hew, wherein con- 
fifts the Nature and Difference of colors D but only to fhew 5 that 
defafto they are Original and Immutable qualities of the Rays 
which exhibit them $ and to leave it to others to explicate by 
Mechanical Hypothecs the Nature and Difference of thofe 
qualities: which I take to be no difficult matter. But I would 
not be undtrftood, as if their Difference confifted in the Dif- 
ferent Refrangibiiity of thofe rays 5 for,that different Refran- 
gibility conduces to their produ&ion no otherwife, than by 
ftparating the Rays whofe qualities they are. Whence it is, 
that the fame Rays exhibit the fame Colors when feparatcd by 
any other means 3 as by their different Refiexibiliiy^ a quality 
not yet difcourfed of. 

In the next particular, where N ¥ would (hew, that it is not 
neceflary to mix all Colors for the produdion of White 5 the 
mixture of Tellovo^ Green and Blew, without Red and Violet^ 
which he propounds for that end, will not produce whitejoxxt 
Green 5 and thebrighteft part of the Yellow will afford no o- 
ther colour but Yellow, if the Experiment be made in a room 
well darkn'd,as it ought s becaufe the Colaur'd light is much 
weakened by the Reflexion, and fo apt to be diluted by the 
mixing of any other fcattering light. But yet there is an Ex- 
periment or tv o mention d in my Letter in the Tra*fa8ions 
Nutob<%8> by which I have produced White out of two colors 
alone,aod tha~ varioufly, as out of Orange and a full Blew^ and 
out of Red and pale Blevo^ and out oiTellow and Violet, as alfa 
out' f other p^irsof Intermediat colors. The moft conveni- 
ent Experimi re for performing this,was that of cafting the co- 
lors ofoneFr^ieupc a thofe of another, after a due manner. 
But what N. c 1 deduce from hence, I fee not. For the two 
colors were c\ mpounded of all others, and fo the refulticg 
"White, (to (peak properly, J was compounded of them all, 
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and only decompounded of thofe two. For ittftance, the 
Orange was compounded of Red, Orange, Yellow and fome 
Green 5 and the Blew^oi Violetjfull Blew^light Blew 3 and fome 
Green,with all their Intcrmediat degrees ^ and confcquently 
the Orange and Blew together made an Aggregate of all co- 
lors to conftitute the White. Thusyf one mix red 5 orange and 
yellow Powders to make an Orange 5 and green,ble w and vi- 
olet colors to make a Blew 5 and laftly, the two mixtures, to 
make a Grey; thai Grey >thoughde« compounded of no more 
than two Mixtures, is yet compounded of all the fix Powders, 
as truly as if the powders had been all mixtat once. 

This is fo plain, that I conceive there can be no further 
fcruple 3 efpeciaily to them who know how to examine,whe- 
ther a colour be fimple or compounded 5 and of what colors it 
is compounded 5 which having explained in another place, I 
need not now repeat. If therefore^ would conclude any thing, 
he mufl: (hew, how White may be produced out of two Vn. 
compounded colors^ which when he hath done 5 I will further 
tell him,why he can conclude nothing from that.But I believe, 
there cannot be found an Experiment of that kind j bee iufe 3 
as I remember, I once tryed^by gradual fucceffion^the mixture 
of all pairs of Uo-compounded colors 5 and, though fume of 
them were paler, and nearer to White, than others, yet none 
could be truly cali'd White* But it being fome years fince this 
tryal was made, I remember not well the circumftances, and 
therefore recommend it to others to be tryed again* 

In the 1 aft place, had I thought, the Diftin&nefs of the Pi- 
fture, which (for tnfiance) a Twelf foot Objeft-glals cafh into 
a darken'd room,to be fo contrary to me as N. is pleafrd to af- 
firm^I fhould have waved my Theory in that point before I 
propounded it. For, that I had thought on tbar difficulty, 

you may eafiiy guej's by an expreffi^o, fome- 
* s-eeNumb. So. w here in on* firfe Letter *» ro his purpofe^That 
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1 Iwond Ahhow Tekfcores could be brought 

to To great perfe&ion bv R.efn&l>n* which wer«f fo Irregular. 
But 5 to take away thedifficuUy,I mult acquaint y:»ii ? jiW?,That, 
though I put the greateft Lateral error of the rays from one 
another to be about ^of theG^aiKs dumerer h yet ^heir grea- 
ter error from the Points on which thty ought to full, will be 
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but- of that diameter : Aod then,thaVthe rays, whole error 
is Co great,are but very few in comparifon to thofe, which are 
refra&ed more Juftly 5 for, the rays which fall upon the mid- 
dle-parts of the Glafs, are refra&ed with fufficieut exa&neft, 
as alfo are thofe that fall near the perimeter andhave a mean de- 
gree of Refrangibility ; So that there remain only the rays, 
which fall near the perimeter and are moji or leajl refrangible 
to caufe any feofible confufion in the Pi&ure. And thefe are 
yet fomuch further wcaken'd by the greater fpace, through 
which they are J«ttt-r*d, that the Light which falls on the due 
point, is infinitely more denfe than that which falls on any 
other po»m round ab^ut it. Which though it may feem a 
Paradox^ yet is certainly demonstrable. Yea, although the 
Light, which puff's through the middle parts of the Glafs, 
were wholly intercepted, yet would the remaining light con- 
vene iufioitdy more denfe at the due points,than at other pla- 
ces. And by this excefs of Denfity,the Light, which falls in 
or invifibly near the juft point ,may J conceive, ftrikc the (en- 
forium fb vigoroufly,that the imprefs of the weak light, which 
errs round about ir,(hall,in comparifon, not be ftrong enough 
to be animadVerted,or to caufe any more fenfible confufion in 
the Pi&ure than is found by Experience. 

This 5 I conceive,is enough to fhew,Why the Pi&ure appears 
fo diftind,notwithftanding the Irregular refra&ion* But, if 
this fatisfie not,N. may try,ifhe plcafe,how diftinft the Pifture 
will appear, when all the Lens is cover'd excepting a little hole 
next its edge on one fide only : And if in this cafe Ira pleafe to 
meafure the breadth of the colors thus made at the edge of the 
Suns pifture, he will perhaps find it to approach neajfer to my 
proportion than he expe&s. 
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An Anjwer {to the former Letter, written to the Pubfafter June 
10.KS73. by the ante Parifian Ph<lefophrr.that was latilyfaid to 
have written the Letter already extant in N°« 964^.6086. 



1 



Ouching the Solutions,givenby M Newton tc the 
(cruples by me proposed about his>Theory of Co- 
Iors 5 there were matter tc anfwer them, and to form new diffi- 
culties; but feeing ihjt h? maintains his opinion with fo much 
concern,! lift not to difpute. But what means it 5 I pray, that 
he Lith 5 Though IJ/jouldfjew him, that the White could be produ- 
ced of inly twoTJn- compounded colors y yet 1 could conclude nothing 
from that. And yet he hath effirm'd in p. 3083. vt the Tranfi 
a&ions, that to compofe the Whitehall primitive colors arc 
nectfftry* 

As to the manner,where by he reconciles the effett of Con- 
vex glaffes for fo well aflembling the rays, with what he tfta- 
blifhes concerning the different refrangibility, I am . fatufied 
with it 3 but then he is alfo to acknowledge^that this aberrati- 
on of the rays is not fo difadvantagious to Optic glafles as he 
fcems to have been willing to make us believe, when he pro- 
pofed Concave fpeculums as the only hopes of perfecting Telc- 
fcopes. His invention certainly was very good j but.as far as 
I could perceive by experience, the deft&of the Matter ren- 
ders it as impofliblc to execute, as the difficulty of the Form 
obftruds the ufe of the Hyperbole oiM.Des^Cartes : So that, in 
my opinion^ muft (lick to our Spheric Glafles, whom we are 
already (b much obliged to,and that arc yet capable of great- 
er perfedion 5 as well by increasing the length of Telticcpes^as 
by corrc&ing the nature of Glafs it (elf. So far He. 

To this Letter is to be referred that, which if already extant in 
N.9&p.6c87« as being an Anfwer thereto^ 
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